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(;f{flhittg a egitziie coier (fl ill place of fdIJO4 In a winter Izca

(I rltlaun aestivu.m L).—bilow svs.tem can proidc protccton mainst

crns4en while addIng N to the soil. However, water OSO by Iegnmes

may redoce dnh%cq000t nheat ieId. ilik shads was taoidnctcd to

quantify the effect of vaning legume tennination date’ on asadable

soil water content at wheat planting and subsequent sheat yield in

the central Great Plains, Forr leginnes IAestrian winter pea, Ivswn

snsJeam L snbsp, sniieunt var, en’ense (L) Poir,; spring field pea,

P. sntzrao; L; hlach lentil, Lens citPearls Medikns: hairy vetch, Vicio

Gilosa Rotha sore grown at Akrott, (.‘O, as sprintt crops front 1994

to 1999. [egntnes were planted in earls April and terminated at 2-wk

intervals ttoer termination dates), generalI starting in early June,

Wheat was planted i:o Septenther in the terminated legume plots,

attd yields were compared with wheat yields from eonvetttional 1.111

ohea1—fatlow. Generally there no sigtsitieant difierenees 1n avaiJ

able soil water at wheat planting doe to legume type. Soil water at

“heat planting was reduced In 55 tout when legntttes “crc terminated

eady and by 194 nun when legumes were terntittated late, compared

with soil water in tldlsswed plots that were conventionally tilled. Aver’

age srheat ieid svas linearly correlated with average available soil

ssater at ssheat planting. with the relationship van ing front scar to

sear depending on evaporati’e demand and precipitation in April,

May, and June, The cost in water use by legumes attd subsequent

decrease in wheat yield tnay be too great to justify use of legumes as

fallow cover crops in wheat$allosv ystettts in semiarid etsvironntents,

I tt t; iaMti ers and bights variable precipitation of the
setniarid central Great Plains resulted in. fhe tradi

tional winter wheat- tallow crop produel ion system used
tour io’ II t

1 Hun t d St

I 953). 1 hal y: stem especially with. the use of tulane to
control secede during the fallow ernsi. leaves the soil
snrfaee. vnlne. table to soil loss and de.gradation by wind
erosion and has very low preciph ation storage. efficiency
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chemical fallow has reduced th.e potential for wi.nd ero
sion and organic matter loss (Bowman et al,, 1999), and
increased stored soil water a.vailahle for crop production

sy I I r
rocinced the n tenti.al hr develounsent of herbicide

resistant weeds when th isme herhicide is con.tinnaiiy
e,se.d in. the system (Westra, 2004).

A. possible solution is; the nse o.f legume cover crops
I I
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vvliile: meanuc matter ;yj fissiuc
N to, maintain soil quality (Bi.ede check ci aL I 99€). Such

1JSI)A-Ai{S. C inrr;,’I (lree.r l’i;-eei Oec. N ci’ (Theinty: Reid (1G.
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a s\ster,1 has. been referred to as crem’iu jhh’,,, t (iardner

e.t al )i)935 These sysienty have sometImes been sac-

ce.ssfn. I in the cooler rettionis of the northern (Ireat Plains
fZentne.r et aL, 2001) 7,.ntne.r et al (2.(X€fl reported that
early legume’ plan.tinf) ttnd tcrmin;.ttion u;late.s as: well ;i5

cft1cct.isc stKj5k c;utch befomc spmttrs vs’hcat planting were
— N ttlir ‘, ,_s— t ant ,rer tlhvs s’5us

in sonthwestc.ru Saskatch.esvan., In Montana, lentils grown
to full bloom. did not retduce snhsc‘qmic’nt spring profile
5yate.•:,.r eon.. spnr;;d with tilled or else mical fallosv.: firm’-

c‘5 ct , ssbeat ytclos tu tIre icnii-spt rug svl;r’at svstent ss etc
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three eye les of the system due to lowe.r avaihihle N fbi
lewing lentil (Cochran a..:nd Kohe.rg, 2002.). In somtr
othc.r stndie.s; wheat. yields followinmi. the green fallow

cried have l.seen deers-ased due to losser soil ssater
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a.ud Havlin, 1997) or due to N deliciency (Pikul et a.L,
1.997). Cinder the higher temperature, higher evapora
tive dens; .nct ensananu.iental. conditions of the ce.utral

i team Plains; t he nosutus e economic trarie.-o If between
C -, — eji s ny ‘I i tt a

and N t.ixing effe.cts have not been ohservr.d (Vigil amid
Nie.lseu, 1998). The objectives of this study were’ (i) to
determine the elfect of legume termination date (tising
ft.n.tr legume species l on available soil ss ater content at
winter wheat plantung au.d subsequent wheat yteld in a
central Great Plains environment, and (h) to via rify the

conclusions of Vtgtl md Nielsen (1998) using a longer
stndv period (ft vs. 2 yr)

MATERIAIS AND UFTHODS

This study seas conducte.d at the USDA Ce’otral Gre.at Plains
R_sssrch a it on hake v set , Afro m fO i vtftlO N tat 1 tid°
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saseetttie. mesc :\rtrtlc r\rr’ios.tels The exnermaenI vas estee

11 ‘_, In I 01 ,.. I -‘ 1 1 1

wtli’at—corn (Zee rn.eys L)—s.rnn.m.er fatlosv rotation the previ

ous;; 3 yr Before ptan.ting th.e first te.gn.me. crmsp, the’ corn. statks
Row the 1 ¶93 e.roo were mowed svimh a flail moseer. raked,
earl mciaiavari i.e

ds ig m 1, aeI, ‘1 lik pttc Iv ‘tool & Sics a , dO(S nt ed

seere alternated each year he.tween legume gre.en fallow/con

ventional fti.llow plots and the folhsseing wiate:r svtseat pt;ots;

herb itt a tel t€.;w r.h ;.,se ;;. art I isa. veR;;.t nhase sl 1; &;isae

05ai) i aurearea erich ye ar I .A rep toe non c.oas;elet ut oar

main pled s; 9’. I as wide ;snrt I 9..5 at long. the tear mat a -plot

treatms.en.tst consisted of threa tegunse species. and a traditional

summer h..tlcsv treatment. Four legume’ species were investi.

erimed in this; study. hat univ ttmree were. te;;tr;d in, any given

s,oilahL It
‘

lint s t \i a nd\ocr a

Ic rut II scn,s C onod to pr_l nec less hiomass for I he’ s;ante antott tt I

of water ose as the o. them legumes, and was therefore; replaced.
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fAn I.s inciudine the lenme treatme.nts. Hiemetore. we feel
conjadent in attributing yield differences noted in the.
folk win.g discussion to differenees in avail.able water
caused by the presence of lecumes.

The. diffdrences in green fdliow period precipitation
are reflected in the relative amounts of available soil
water at wheat fda ntint’ in lb lliIioa plot (Table 4),

P the Is iihLsl ifliOuli [5 fees’IdeCi in I99 a.nd 1999.
owest afIloUIit r serve ii 1994. Vt ithin 1

vent, there was no oenilieani et eel f flC,’flp. species. on

:tv5heal planline aseraced over
out ffj1nf)fl tak. ). exee p1 in 1991.1 whe. navail

able si1 water ILilowing fiel.d pea was 34% hipher than
observed followi.np Austrian svi nter •p or lentil, W
were not able to identify a reason f.or thi.s higher water
content following field pea in this 1 yr. For each of th.e
six years of the study, available sAl water at wheat plants
inp tras lower following legume pmown during the tallow
period than soil alter in the eons entional till fallow
treatment. A.vetarsed liver the rr of the sudv and the
tour leeume termination dates. available soil water at

i ‘— -‘ aft.
talkia ireatmenl i.e.. available Si1 water at wheat plant
inc following a pta preen fOllow treatment was only

o1 the tasor iv ol ibIs, in 0 c tr idtttoii taIlo
treatment), Lentil and vetch were not considered in this
average assessmen I si.nce they were not present in all
6 yr of the study.

Available soil water a.t wheat Iantii was sitnifo
i ‘ H,.” ‘. a. .,., I’

Ian in ,a’;a i. cxccot , 497 wren all 1eu r”’ ,s,nc

re termnak.0. ott 13 June due to heavy weed pressure.
I-a. r e- ‘‘

ft r of i, he s tuee s ‘ar table soil on ter at
a heat plantinc’ g each 1” •“

. I’ I ‘‘ -‘

dares was lower than sn the conventional till [allow Ire at-

whea.1—tcgome fallow rotritron,

1995 134% 19975

•NON NH4N 5463 }%,‘ 544,0% 54J_1’ N[[,0%

1998 1999

NO,-.N ‘([P—N NO,—N r[1-N
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Austrian sr
ruler pea 35 7 3 1! 11 63 0 34 III 76 13

Fitpea 31 5 4 41 fl 4’ ‘1 24 Ii 89 14
l.entd 35 C, 2 5 37
Hairs lOch 5$ itt 32 11 71 14
Fallea 51, 1’) 71 5 (50 1-1 6-i 1’! 25 II 59 14

F, F a’),ij (1,05 (1,40 Ct 16 11.44 (1.07 tOt 0.16 (1.62 0_IS (CS I

F Due Or a sdreduling conflict, the data that would normally hare been collected in September 1997 before winter wheat planting was not collected until
March 109$ at spring greenup of winter wheal,
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lablc 2. (rccrr tsilloss (.4pr.—Sept) and rheat r (00.—June) precipitalion (mm), Akron, (‘0.

Vs heat tear .pr.—Sr’p!. I let-—Feb. SIac, Apr. Nias June )si.—Jsirre PF.’precip.

- mm
1993.49515 193 14s 2.2 63 144 122 4% 177
1994—1996 436 29 10 112 66 2”Z 140
1994-1997 423 2 20 “S ‘8 192 543
f997499i’ 29$ 111 4 17 23 tO 165. 1100
l998-t9951 214 54 8 50 78 63 7S3

17
1999•—2t100 446 54 40 37 19 19 16’) 839
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1994—24flH1 337 73 15 33 72 60 215 sO,’
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